well. Upper-limb neurorehabilitation has the potential to improve the VA systems delivery of care in several ways. First, if evidence from a controlled trial indicates that the robot-assisted therapy is equal in efficacy to traditional exercises for stroke patients with chronic upper-limb impairment, then having one therapist oversee several robotic workstations at one time would be possible, thereby potentially lowering costs. In addition, as the per-unit cost of the robot decreases, placement of remotely monitored units in the field for home therapy may be possible. If the robot were significantly more effective in improving function than the current standard of care, then adoption of robotic therapy would improve care. Finally, robotic therapy may reduce long-term costs of care, such as nursing home and hospital readmissions. These opportunities for improved VA services exist, but underlying evidence of efficacy begins with this study.
Leah R. MacClellan, MSPH

Recovery of cohesion in narrative discourse
after left-hemisphere stroke Charles Ellis, PhD; John C. Rosenbek, PhD; Maude R. Rittman, PhD, RN; Craig A. Boylstein, PhD
Purpose of the Work. This article reports findings of the assessment of narrative discourse in veterans without diagnosed language disorders following stroke; our objective was to detect the disruptions and natural recovery of language poststroke. Subjects and Procedures. We evaluated the cohesiveness of narrative discourse in a cohort of individuals who had suffered a left-hemisphere stroke and had not been diagnosed with expressive language impairment. We analyzed their narrative discourse at 1, 6, and 12 months poststroke. Results. Our findings indicate that, while the mean number of cohesive ties in narrative discourse remained generally constant during the first year poststroke, the % correct use of cohesive ties increased significantly during the same time period. These findings suggest that subtle disruptions in expressive language can be present initially in narrative discourse and then be recovered naturally over time. Relevance to the Veteran Population. This research will help identify veterans who are experiencing communication difficulties and develop strategies for assisting them in continued recovery. Results. Of patients assessed at 1-year follow-up, 78% had improved and 21% had worsened. Of patients assessed at 2-year follow-up, 67% had improved and 33% had worsened. Of patients assessed at 3-year follow-up, 83% had improved and 17% had worsened. Relevance to the Veteran Population. An awareness of the PADRECC program by veterans with PD may greatly improve their quality of life.
Charles Ellis, PhD
William Carne, PhD
Effectiveness of muscle vibration in modulating corticospinal excitability Lorraine Smith, MSc; Brenda Brouwer, PhD Purpose of the Work. This study examined the importance of altering the duration of muscle vibration on enhancing motor cortical excitability. Subjects and Procedures. Sixteen healthy men and women participated in one or more studies involving the application of 15 or 30 min of vibration of a wrist extensor muscle (extensor carpi radialis longus) with a clinically available muscle vibrator. Suprathreshold transcranial magnetic stimuli were delivered singly over seven scalp sites overlying the motor cortex to map cortical excitability. Motor-evoked potentials (MEPs) were recorded from the vibrated muscle and the antagonist before vibration and at two time intervals after (5 and 20 min). Results. Fifteen minutes of vibration significantly increased the size of the MEPs and the cortical region of excitability associated with the vibrated muscle only for at least 5 min beyond the vibration period. The effects were not sustained after 20 min, and no changes were detected in relation to the antagonist muscle. Vibration for 30 min failed to produce any change in corticospinal excitability in either the wrist extensor of flexor. Relevance to the Veteran Population. The findings of this study provide a sound basis for exploring the effectiveness of muscle vibration in individuals with central motor disorders including stroke. The cortical actions of vibration specific to the target muscle can potentially be exploited to promote more normal muscle activation patterns, a common goal in neurorehabilitation.
Brenda Brouwer, PhD
Purpose of the Work. The foot has many ligaments, some of which are very small. To understand how diseases like diabetes affect these ligaments, we must test the mechanical properties of the ligaments. In this study, we determined the area and length of a cross section of foot ligaments. Future work will explore how to estimate mechanical properties based on ligament shape and thus avoid difficult mechanical tests. Procedures. Using digital calipers, we measured the length, width, and thickness of 121 ligaments from 26 feet. We also developed a way to measure areas by freezing, fracturing, and digitally photographing ligaments. Results. We measured the cross-section area of a range of foot ligaments and developed a range of ligament areas and lengths. 
